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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer ceramics substrate 
incorporating a functional element three-dimensionally. 
SOLUTION: A baked plate provided by baking a ceramic function material in 
advance is used to manufacture a function element such as a capacitor element 



(51)lnt.CI. 



7, an inductor element 8, and a resistor element 9. These function elements 7-9 
are incorporated in a non-baked composite laminated body 20. The non- baked 
composite laminated body 20 comprises base-body green layers 21-24, 
constraint layers 25 and 26 comprising a hard-to-be-sintered material, and wiring 
conductors 10-17. When they are baked, the base-body green layers 21-24 are 
suppressed from contracting in a main surface direction due to action of the 
constraint layers 25 and 26. Thus, the non-baked composite laminated body 20 
is baked with a no problem while the function elements 7-9 are incorporated, 
while no mutual diffusion of components takes place between the function 
elements 7-9 and the base-body green layers 21-24, maintaining the 
characteristics of the function elements 7-9 even after baking. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which prepares the sintered compact plate of the shape of 
a plate which calcinates the 1st ceramic functional material and is acquired, Two 
or more Green layers for bases by which the laminating was carried out, 
including the 2nd different ceramic functional material from said 1st ceramic 
functional material, The restricted layer containing the difficulty degree-of- 
sintering ingredient which it is arranged so that the principal plane of the specific 
thing of said Green layer for bases may be touched, and is not sintered at the 
sintering temperature of said 2nd ceramic functional material, wiring prepared in 
relation to said Green layer for bases ~ with the process which produces a non- 
sintered compound layered product equipped with a conductor and said sintered 
compact plate arranged so that it may extend along with the principal plane of 
said Green layer for bases The manufacture approach of a multilayered ceramic 
substrate equipped with the process which calcinates said non-sintered 
compound layered product under the temperature conditions which said 2nd 
ceramic functional material sinters. 

[Claim 2] Said sintered compact plate is the manufacture approach of a 
multilayered ceramic substrate according to claim 1 of having an area smaller 
than the area of the principal plane of said Green layer for bases. 
[Claim 3] The process which a cavity is prepared in the specific thing of said 



Green layer for bases, and produces said non-sintered compound layered 
product is the manufacture approach including the process which holds said 
sintered compact plate in said cavity of a multilayered ceramic substrate 
according to claim 2. 

[Claim 4] said sintered compact plate - the outside-surface top - a terminal 
electrode -- forming -- **** - said wiring - the manufacture approach of a 
multilayered ceramic substrate according to claim 1 to 3 that a conductor is 
electrically connected to said terminal electrode. 
[Claim 5] Said sintered compact plate is the manufacture approach of a 
multilayered ceramic substrate according to claim 4 which constitutes a capacitor 
element, an inductor component, or a resistance element. 
[Claim 6] Said sintered compact plate is the manufacture approach of a 
multilayered ceramic substrate according to claim 4 or 5 of having the structure 
which carried out the laminating of two or more layers which consist of said 1st 
ceramic functional material in the condition of having made the inner conductor 
intervening. 

[Claim 7] Said sintered compact plate is the manufacture approach of a 
multilayered ceramic substrate according to claim 1 to 6 that thickness is set to 
100 micrometers or less. 

[Claim 8] It is the manufacture approach of a multilayered ceramic substrate 
according to claim 1 to 7 that said non-sintered compound layered product is 
calcinated at the temperature of 1000 degrees C or less in the process which 
calcinates said non-sintered compound layered product. 
[Claim 9] Said 1st ceramic functional material is the manufacture approach of a 
multilayered ceramic substrate according to claim 1 to 8 of having sintering 
temperature higher than the burning temperature in the process which calcinates 
said non-sintered compound layered product. 

[Claim 10] Said restricted layer with which said non-sintered compound layered 
product is equipped is the manufacture approach of a multilayered ceramic 
substrate according to claim 1 to 9 arranged so that it may be located in the both 



ends in the direction of a laminating of said non-sintered compound layered 
product. 

[Claim 11] The manufacture approach of a multilayered ceramic substrate 
according to claim 10 further equipped with the process which removes said 
restricted layer after the process which calcinates said non-sintered compound 
layered product. 

[Claim 12] The multilayered ceramic substrate obtained by the manufacture 
approach according to claim 1 to 1 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multilayered ceramic 
substrate which has the structure which built a functional device like a capacitor 
element or an inductor component in the interior especially, and its manufacture 
approach about the multilayered ceramic substrate manufactured with the 
application of the so-called process that it can avoid producing contraction of the 
direction of a flat surface substantially in a baking process and do not contract, 



and its manufacture approach. 
[0002] 

[Description of the Prior Art] It is effective to wire high density in a multilayered 
ceramic substrate, building [ in / more / multi-functionalization, densification, and 
in order to high-performance-ize / such a multilayered ceramic substrate ] in a 
highly precise functional device like a capacitor element or an inductor 
component, for example. Thus, the multilayered ceramic substrate which built in 
the functional device is manufactured by various approaches. 
[0003] For example, there is a method of manufacturing a multilayered ceramic 
substrate by producing a non-sintered compound layered product and 
subsequently calcinating this non-sintered compound layered product by building 
the chip-like electronic parts sintered beforehand into the interior of the layered 
product constituted with two or more Green layers for bases by which the 
laminating was carried out so that it may be indicated by JP,61-288498,A. 
[0004] According to this approach, while problems, such as dispersion in the 
property of chip-like electronic parts and a cross talk of a signal, are improvable, 
it has the advantage that the degree of freedom of a design of a multilayered 
ceramic substrate can be raised. 

[0005] However, in calcinating this, since chip-like electronic parts [ finishing / 
sintering ] are built in the interior of a non-sintered compound layered product It is 
necessary to control severely the contraction behavior in X, Y and the Z direction 
of a principal plane, i.e., the direction, and the thickness direction of the Green 
layer for bases. The sake, while there is a fault that the ceramic ingredient which 
can be used in the Green layer for bases is limited considerably, it is difficult for 
the display flatness of the obtained multilayered ceramic substrate to get worse, 
or to make dimensional accuracy high - etc. - a problem is encountered. 
[0006] On the other hand, so that it may be indicated by JP,1 1-8791 8,A, for 
example In the layered product constituted with two or more Green layers for 
bases by which the laminating was carried out By producing the non-sintered 
compound layered product in the condition of having embedded the Plastic solid 



block containing the raw ceramic functional material which should serve as a 
functional device, and calcinating this non-sintered compound layered product A 
Plastic solid block is made to really sinter at the same time it makes the Green 
layer for bases sinter, and there is a method of manufacturing a multilayered 
ceramic substrate by it. 

[0007] While being able to expand the width of face of selection of the ceramic 
ingredient which can be used in the Green layer for bases according to this 
approach, the advantage of dimensional accuracy improving is done so. 
[0008] However, in case the non-sintered compound layered product mentioned 
above is calcinated in one, in the multilayered ceramic substrate which the 
counter diffusion of each component happened between the Green layer for 
bases, and the Plastic solid block, therefore was obtained, the problem that a 
property varies or a property deteriorates is encountered. 
[0009] 

[Problem(s) to be Solved by the Invention] Then, the purpose of this invention is 
offering the multilayered ceramic substrate obtained by the manufacture 
approach of a multilayered ceramic substrate which can solve the problem 
mentioned above, and this manufacture approach. 
[0010] 

[Means for Solving the Problem] The manufacture approach of the multilayered 
ceramic substrate which this invention requires While replacing with the chip-like 
electronic parts [ finishing / sintering ] used in the former conventional technique 
mentioned above and using a plate-like sintered compact plate if it says simply in 
order to solve the technical technical problem mentioned above It is going to 
apply the so-called process that it can avoid producing substantially contraction 
in the direction of a principal plane of the Green layer for bases in a baking 
process and do not contract. 

[001 1] That is, the manufacture approach of the multilayered ceramic substrate 
concerning this invention is equipped with the process which prepares the 
sintered compact plate of the shape of a plate which calcinates the 1st ceramic 



functional material and is acquired. 

[0012] Subsequently, two or more Green layers for bases by which the 
laminating was carried out, including the 2nd different ceramic functional material 
from the 1st ceramic functional material, The restricted layer containing the 
difficulty degree-of-sintering ingredient which it is arranged so that the principal 
plane of the specific thing of the Green layer for bases may be touched, and is 
not sintered at the sintering temperature of the 2nd ceramic functional material, 
wiring prepared in relation to the Green layer for bases -- a non-sintered 
compound layered product equipped with a conductor and the sintered compact 
plate which is arranged so that it may extend along with the principal plane of the 
Green layer for bases and which was mentioned above is produced. 
[0013] Subsequently, this non-sintered layered product is calcinated under the 
temperature conditions which the 2nd ceramic functional material sinters, and a 
multilayered ceramic substrate is obtained by it. 

[0014] In this invention, the sintered compact plate usually has an area smaller 
than the area of the principal plane of the Green layer for bases. 
[0015] Moreover, the cavity for holding a sintered compact plate may be 
beforehand prepared in the specific thing of the Green layer for bases. In this 
case, in producing a non-sintered compound layered product, holding a sintered 
compact plate in a cavity is performed. 

[0016] the case where a sintered compact plate constitutes a functional device 
like a capacitor element or an inductor component in itself, and wiring with which 
a multilayered ceramic substrate is equipped -- a functional device may be 
constituted by collaborating with other electro-technical elements, such as a 
conductor 

[0017] wiring with which the sintered compact plate forms the terminal electrode 
on that outside surface, and a multilayered ceramic substrate is equipped when a 
sintered compact plate constitutes a functional device in itself - a conductor is 
electrically connected to this terminal electrode. 

[0018] In this case, the sintered compact plate may have the structure which 



carried out the laminating of two or more layers which consist of the 1st ceramic 
functional material in the condition of having made the inner conductor 
intervening. 

[0019] As for a sintered compact plate, it is desirable that thickness is set to 100 
micrometers or less. 

[0020] Moreover, in calcinating a non-sintered compound layered product, it is 
desirable that baking at the temperature of 1000 degrees C or less is applied. 
[0021] Moreover, as for the 1st ceramic functional material which constitutes a 
sintered compact plate, it is desirable to have sintering temperature higher than 
the burning temperature in the process which calcinates a non-sintered 
compound layered product. 

[0022] Moreover, as for the restricted layer with which a non-sintered compound 
layered product is equipped, it is desirable to be arranged so that it may be 
located in the both ends in the direction of a laminating of a non-sintered 
compound layered product. In this case, after calcinating a non-sintered 
compound layered product, a restricted layer is usually removed. 
[0023] This invention is turned also to the multilayered ceramic substrate 
obtained again by the manufacture approach which was mentioned above. 
[0024] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the 
multilayered ceramic substrate 1 by 1 operation gestalt of this invention in 
illustration. Drawing 2 is a representative circuit schematic which the multilayered 
ceramic substrate 1 shown in drawing 1 gives. 

[0025] As shown in drawing 1 , the multilayered ceramic substrate 1 is equipped 
with the layered product 6 which has two or more ceramic layers 2, 3, 4, and 5 by 
which the laminating was carried out. A passive component like the capacitor 
element 7 as a functional device, the inductor component 8, and a resistance 
element 9 is built in the interior of a layered product 6. 
[0026] moreover, the layered product 6 ~ wiring - as a conductor - the inner 
conductor film 1 0, 1 1 , and 1 2 and a beer hall ~ conductors 13, 14, and 1 5 -- each 



-- it forms in the interior and the outer-conductor film 16 and 17 is formed on an 
outside surface. 

[0027] Thus, a multilayered ceramic substrate 1 constitutes a circuit as shown in 
drawing 2 . In drawing 2 , the same reference mark is given to the element 
equivalent to the element shown in drawing 1 , and correspondence with drawing 
1 is clarified. 

[0028] The multilayered ceramic substrate 1 of such a configuration is 
manufactured as follows. Drawing 3 is for explaining the manufacture approach 
of the multilayered ceramic substrate 1 shown in drawing 1 . 
[0029] First, a capacitor element 7, the inductor component 8, and a resistance 
element 9 are prepared. These capacitor elements 7, the inductor component 8, 
and a resistance element 9 are respectively constituted with the sintered 
compact plate of the shape of a plate which sinters a predetermined ceramic 
functional material and is acquired. For example, the sintered compact plate 
which constitutes a capacitor element 7 sinters a ceramic dielectric ingredient, 
and is obtained, the sintered compact plate which constitutes the inductor 
component 8 calcinates a ceramic magnetic-substance ingredient, and is 
obtained, and the sintered compact plate which constitutes a resistance element 
9 calcinates a ceramic resistor ingredient, and is obtained. 
[0030] As for the ceramic functional material which gives the sintered compact 
plate which constitutes each of these capacitor elements 7, the inductor 
component 8, and a resistance element 9, it is desirable to have sintering 
temperature higher than the burning temperature in the baking process 
mentioned later. 

[0031] moreover, a capacitor element 7, the inductor component 8, and a 
resistance element 9 -- the inner conductor film 10-12 and a beer hall -- wiring 
like conductors 13-15 -- the terminal electrode which should be electrically 
connected to a conductor is formed on the outside surface. The capacitor 
element 7 is expanded and shown in drawing 4 . While a capacitor element 7 is 
mutual, it is equipped with the terminal electrodes 18 and 19 formed on each 



principal plane which counters mutually, respectively so that electrostatic 
capacity may be formed, one terminal electrode 18 -- a beer hall -- it connects 
with a conductor 14 electrically and the other-end child electrode 19 is electrically 
connected to the inner conductor film 10. 

[0032] Moreover, as for the sintered compact plate which constitutes each of a 
capacitor element 7, the inductor component 8, and a resistance element 9, it is 
desirable that the thickness is set to 100 micrometers or less. 
[0033] Next, the non-sintered compound layered product 20 as shown in drawing 
3 is produced using the capacitor element [ finishing / sintering ] 7 which was 
mentioned above, the inductor component 8, and a resistance element 9. 
[0034] The non-sintered compound layered product 20 is equipped with two or 
more Green layers 21 , 22, 23, and 24 for bases by which the laminating was 
carried out, including a different ceramic functional material from the ceramic 
functional material which gives the sintered compact plate which constitutes each 
of the capacitor element 7 mentioned above, the inductor component 8, and a 
resistance element 9, for example, a ceramic insulating material. 
[0035] Moreover, the restricted layers 25 and 26 are arranged so that the 
principal plane of the specific thing of the Green layers 21-24 for bases may be 
touched. The restricted layers 25 and 26 contain the difficulty degree-of-sintering 
ingredient which is not sintered at the sintering temperature of the ceramic 
functional material contained in the Green layers 21-24 for bases. Moreover, with 
this operation gestalt, the restricted layers 25 and 26 are arranged so that it may 
be located in the both ends in the direction of a laminating of the non-sintered 
compound layered product 20. 

[0036] moreover, the inner conductor film 10-12 which the non-sintered 
compound layered product 20 is formed in relation to the Green layers 21-24 for 
bases, is ****(ed), and was mentioned above and a beer hall - wiring like 
conductors 13-15 and the outer-conductor film 16 and 17 - it has the conductor. 
[0037] Furthermore, the non-sintered compound layered product 20 builds in 
plate-like a capacitor element 7, the inductor component 8, and a resistance 



element 9 in the condition of having been arranged so that it may extend along 
with the principal plane of the Green layers 21-24 for bases. 
[0038] In order to produce such a non-sintered compound layered product 20, 
each following process is carried out. 

[0039] First, the ceramic green sheet which should serve as the Green layers 21- 
24 for bases is prepared. These ceramic green sheet contains for example, the 
ceramic insulating material, and what can be calcinated at the temperature of 
1000 degrees C or less is preferably used as this ceramic insulating material, for 
example, the mixture of glass or glass, and a ceramic is used. In this case, the 
weight ratio of glass/ceramic is chosen within the limits of 100/0 thru/or 5/95. 
When the weight ratio of glass/ceramic is smaller than 5/95, it is because the 
temperature which can be calcinated becomes higher than 1000 degrees C. if 
the temperature which can be calcinated becomes high - the inner conductor 
film 10-12 and a beer hall -- wiring like conductors 13-15 and the outer-conductor 
film 16 and 17 -- the width of face of selection of the ingredient used as an 
electric conduction component in a conductor becomes narrow. 
[0040] What more specifically fabricated the ceramic slurry which mixed the glass 
powder, the alumina powder, and the organic vehicle of a hoe silicic-acid system, 
and was obtained as a ceramic green sheet in the shape of a sheet with the 
doctor blade method etc. can be used, such a ceramic green sheet of an 
ingredient system ~ about 800-1000 degrees C -- it can calcinate at low 
temperature comparatively. 

[0041] a ceramic green sheet - the need - responding -- a beer hall -- the 
through tube for forming conductors 13-15 being prepared, and filling up this 
through tube with a conductive paste - a beer hall - conductors 13-15 are 
formed. Moreover, on a ceramic green sheet, the inner conductor film 10-12 and 
the outer-conductor film 16 and 17 are formed by giving a conductive paste by 
screen-stencil etc. if needed. 

[0042] as mentioned above, case the ceramic insulating material contained in the 
Green layers 21-24 for bases can calcinate at the temperature of 1000 degrees 



C or less - the inner conductor film 10-12 and a beer hall - Ag, an Ag-Pt alloy, 
an Ag-Pd alloy, and the thing that uses as a principal component at least one sort 
chosen from Au, nickel, and Cu are advantageously used as an electric 
conduction component contained in the conductive paste for giving conductors 
13-15 and the outer-conductor film 16 and 17. 

[0043] Next, the laminating of the ceramic green sheet is carried out with 
predetermined sequence so that the Green layers 21-24 for bases may be given. 
At this time, a capacitor element 7 and the inductor component 8 are arranged at 
the position on the ceramic green sheet which should serve as the Green layer 
24 for bases, and a resistance element 9 is arranged at the position on the 
ceramic green sheet which should serve as the Green layer 22 for bases. 
[0044] On the other hand, the green sheet for constraint which should serve as 
the restricted layers 25 and 26 is prepared. The green sheet for constraint 
contains the difficulty degree-of-sintering ingredient which is not sintered at the 
sintering temperature of the ceramic insulating material contained in the ceramic 
green sheet for the Green layers 21-24 for bases. What is necessary is just not to 
sinter the difficulty degree-of-sintering ingredient contained in this green sheet for 
constraint at 1000 degrees C, if baking at the temperature of 1000 degrees C or 
less is possible for the ceramic insulating material contained in the Green layers 
21-24 for bases as mentioned above. As a difficulty degree-of-sintering 
ingredient, for example, an alumina or ceramic powder like a zirconia is used 
advantageously, and the green sheet for constraint can be obtained by 
fabricating the ceramic slurry which mixed such ceramic powder and an organic 
vehicle and was obtained in the shape of a sheet with a doctor blade method etc. 
[0045] Next, the laminating of the green sheet for constraint is carried out so that 
the restricted layers 25 and 26 may be formed in the upper and lower sides of a 
layered product equipped with the ceramic green sheet by which the laminating 
was carried out so that the Green layers 21-24 for bases might be given, as 
mentioned above. The non-sintered compound layered product 20 as shown in 
drawing 3 is obtained by this. 



[0046] Subsequently to the direction of a laminating, this non-sintered compound 
layered product 20 is pressed. In this press, it is 1000 kg/cm2. The hydraulic 
press of a pressure is applied, in addition - if each thickness of the capacitor 
element [ finishing / sintering ] 7, the inductor component 8, and a resistance 
element 9 is chosen as 100 micrometers or less as mentioned above -- such a 
press process -- setting --wiring like the inner conductor film 10-12 -- 
deformation and an open circuit of a conductor can be made hard to produce. 
[**** /un-] 

[0047] Next, the non-sintered compound layered product 20 is calcinated at the 
temperature of 900 degrees C for example, in air. The Green layers 21-24 for 
bases are calcinated by this baking, and it becomes the ceramic layers 2-5 of the 
sintering condition shown in drawing 1 by it, respectively. 
[0048] On the other hand, in this baking process, since the difficulty degree-of- 
sintering ingredient which is not sintered is included, the restricted layers 25 and 
26 are not contracted substantially in itself. Therefore, the restricted layers 25 
and 26 do the restraint which controls contraction in the direction of a principal 
plane to the Green layers 21-24 for bases. Therefore, when the Green layers 21- 
24 for bases turn into the ceramic layers 2-5 of a sintering condition, while 
contraction in the direction of a principal plane is controlled, it will contract only in 
the thickness direction substantially. 

[0049] each dimensional accuracy of this to the ceramic layers 2-5 - high -- it 
can carry out - therefore, the inner conductor film 10-12 and a beer hall - wiring 
like conductors 13-15 and the outer-conductor film 16 and 17 -- even if it gives 
detailed and high-density wiring with a conductor, problems, such as deformation 
[ **** / un-] and an open circuit, can be made hard to produce. 
[0050] Moreover, as mentioned above, since contraction in the direction of a 
principal plane is controlled, in case the Green layers 21-24 for bases calcinate 
the non-sintered compound layered product 20 in the condition of having built in 
a capacitor element 7, the inductor component 8, and a resistance element 9, 
they should take into consideration only the contraction behavior in the thickness 



direction of the Green layers 21-24 for bases, [finishing / sintering ] And since 
the shape of a plate which has the thickness of 100 micrometers or less is made, 
it is not necessary to manage so severely a capacitor element 7, the inductor 
component 8, and a resistance element 9 also about the contraction behavior in 
this thickness direction. [ finishing / sintering ] 

[0051] Moreover, in order that the capacitor element 7, the inductor component 8, 
and resistance element 9 which were built in the non-sintered compound layered 
product 20 in the state of sintering may not encounter the problem of counter 
diffusion in a baking process, it is checked that each property of these 
components 7-9 may be maintained after baking of the non-sintered compound 
layered product 20, respectively. 

[0052] After finishing the above baking processes, the restricted layers 25 and 26 
are removed. Since these restricted layers 25 and 26 are not sintered, removal of 
the restricted layers 25 and 26 can be performed easily. 
[0053] Thus, as shown in drawing 1 , the multilayered ceramic substrate 1 
equipped with the layered product 6 after sintering which built in the capacitor 
element 7, the inductor component 8, and the resistance element 9 is completed. 
[0054] Drawing 5 is for explaining other operation gestalten of this invention, and 
is the sectional view showing in illustration the capacitor element 27 as a 
functional device which should be built in a non-sintered compound layered 
product. 

[0055] Although a capacitor element 27 is constituted with a plate-like sintered 
compact plate like the capacitor element 7 mentioned above, this capacitor 
element 27 has the structure which carried out the laminating of two or more 
layers 30 which consist of a ceramic dielectric ingredient in the condition of 
having made the internal electrodes 28 and 29 as an inner conductor intervening. 
Moreover, the capacitor element 27 forms the terminal electrodes 31 and 32 on 
the outside surface. 

[0056] This capacitor element 27 constitutes the stacked type ceramic condenser 
in order to acquire large capacity, namely, each part which each of an internal 



electrode 28 and the terminal electrode 31 counters each of an internal electrode 
29 and the terminal electrode 32 through a layer 30, and these-counters - setting 
- electrostatic capacity - forming - an internal electrode 28 and the terminal 
electrode 31 - a beer hall -- it connects with a conductor 33 -- having -- and an 
internal electrode 29 and the terminal electrode 32 -- an end face - when a 
conductor 34 connects, the electrostatic capacity mentioned above is connected 
to juxtaposition. 

[0057] This capacitor element 27 is transposed to the capacitor element 7 
mentioned above, and it can be used in order to manufacture a multilayered 
ceramic substrate 1. 

[0058] in addition, the coil with which adopts the same laminated structure and 
an inductor component is equipped by it also about an inductor component 
although not illustrated - the increment in the number of turns of a conductor can 
be aimed at. 

[0059] Drawing 6 is the sectional view expanding and showing a part of non- 
sintered compound layered product 35 for explaining the operation gestalt of 
further others of this invention. 

[0060] Although the Green layers 36 and 37 for bases with which the non- 
sintered compound layered product 35 is equipped are illustrated by drawing 6 , 
the cavity 38 is beforehand formed in the Green layer 36 for bases. And in the 
process which produces the non-sintered compound layered product 35, the 
sintered compact plate 39 which constitutes a functional device is held in a cavity 
38, as an arrow head 40 shows. 

[0061] Also in this operation gestalt, the thinner one of the sintered compact plate 
39 is desirable, and it is influenced by the thickness of the Green layer 36 for 
bases in which a cavity 38 is formed, and, typically, is chosen below as the 
thickness of the Green layer 36 for bases. In addition, you may make it set up the 
thickness of the sintered compact plate 39 in consideration of contraction in the 
thickness direction by baking of the Green layer 36 for bases, so that it may be 
mostly in agreement with the thickness after this baking. 



[0062] As mentioned above, although explained in relation to the operation 
gestalt illustrating this invention, various modifications are possible within the 
limits of this invention. 

[0063] For example, although the circuit design adopted in the multilayered 
ceramic substrate 1 shown in drawing 1 gave the equal circuit as shown in 
drawing 2 , it cannot pass over such a circuit design for the example of 1 type for 
enabling a easier understanding of this invention, but, in addition to this, it can 
apply this invention equally also in the multilayered ceramic substrate which has 
various circuit designs. 

[0064] Moreover, as shown in drawing 3 , a restricted layer may be arranged so 
that it may replace with such restricted layers 25 and 26 or may be located 
among the Green layers 21-24 for bases in addition to the restricted layers 25 
and 26, although the restricted layers 25 and 26 have been arranged so that it 
may be located in the both ends in the direction of a laminating of the non- 
sintered compound layered product 20. Thus, in a baking process, the parts of 
the glass component contained in the Green layers 21-24 for bases permeate the 
restricted layer arranged among the Green layers 21-24 for bases, and the 
powder which consists of a difficulty degree-of-sintering ingredient contained 
there fixes so that a restricted layer may be solidified by it. After a baking process, 
such a restricted layer will not be removed but will exist in the layered product 
with which the multilayered ceramic substrate used as a product is equipped. 
[0065] Moreover, in the illustrated operation gestalt, although the sintered 
compact plate constituted a capacitor element 7 or 27, the inductor component 8, 
or a functional device like a resistance element 9, such a sintered compact plate 
may constitute the functional device which collaborates with other electro- 
technical elements with which a multilayered ceramic substrate is equipped, and 
gives a specific electric function. 

[0066] Moreover, such a sintered compact plate may have the same area 
substantially with the area of the principal plane of the Green layer for bases with 
which the non-sintered compound layered product in which this is built is 



equipped. 
[0067] 

[Effect of the Invention] As mentioned above, two or more Green layers for bases 
to which the laminating of the non-sintered compound layered product which 
according to this invention is calcinated in order to manufacture a multilayered 
ceramic substrate was carried out, The restricted layer containing the difficulty 
degree-of-sintering ingredient which is not sintered at the sintering temperature 
of the ceramic functional material which is arranged so that the principal plane of 
the specific thing of the Green layer for bases may be touched, and is contained 
in the Green layer for bases, the Green layer for bases -- being related - 
preparing -- **** and wiring, while having a conductor It has the sintered compact 
plate of the shape of a plate which calcinates a different ceramic functional 
material from the ceramic functional material contained in the Green layer for 
bases, and is acquired. Since it is arranged so that this sintered compact plate 
may be prolonged along with the principal plane of the Green layer for bases, the 
following effectiveness can be done so. 

[0068] First, in the process which calcinates a non-sintered compound layered 
product, since it does not contract substantially in itself, a restricted layer does 
the restraint which controls contraction in the direction of a principal plane to the 
Green layer for bases. Therefore, the Green layer for bases is calcinated while 
contraction in the direction of a principal plane is controlled, therefore, the 
dimensional accuracy of the obtained multilayered ceramic substrate raises - 
having -- wiring - deformation and an open circuit of a conductor - being 
generated -- being hard -- it becomes possible to attain the densification, multi- 
functionalization, and high-performance-izing of wiring in a multilayered ceramic 
substrate. [ ****/ un-] 

[0069] For the contraction depressant action by restricted layer which was 
mentioned above, moreover, the Green layer for bases Since it contracts only in 
the thickness direction substantially, it hits building a sintered compact plate in a 
non-sintered compound layered product. That what is necessary is to take into 



consideration only the contraction behavior in this thickness direction, moreover, 
since the sintered compact plate is making the shape of a plate with thin 
thickness, it can calcinate the non-sintered compound layered product in the 
condition of having built in the sintered compact plate, satisfactory. 
[0070] Moreover, since a sintered compact plate is in the condition after already 
being calcinated, in the baking process of a non-sintered compound layered 
product, counter diffusion does not produce it between the component contained 
in the Green layer for bases, and the component contained in a sintered compact 
plate. 

[0071] Since it is such, a sintered compact plate can be advantageously used, in 
order to give a functional device like the passive component built in a 
multilayered ceramic substrate. 

[0072] for example, a sintered compact plate - that outside-surface top - a 
terminal electrode -- forming - **** - this terminal electrode - wiring -- when a 
conductor is connected electrically, the property of a functional device like the 
capacitor element which the sintered compact plate before building in a non- 
sintered compound layered product constitutes, an inductor component, or a 
resistance element can be maintained after baking of a non-sintered compound 
layered product, and the multilayered ceramic substrate which gives the property 
as a design can be obtained easily. 

[0073] When it has sintering temperature with the ceramic functional material 
more expensive than the burning temperature in the process which calcinates a 
non-sintered compound layered product which constitutes a sintered compact 
plate especially, it becomes possible to maintain the property of the functional 
device given with a sintered compact plate with higher dependability. 
[0074] Moreover, since it can consider as the condition of having embedded such 
a functional device completely to the interior of a multilayered ceramic substrate 
when a sintered compact plate constitutes a functional device, the multilayered 
ceramic substrate excellent in resistance tos environment, such as moisture 
resistance, can be obtained. 



[0075] Moreover, while the degree of freedom of a circuit design is raised since 
such a functional device can be arranged in three dimension in the interior of a 
multilayered ceramic substrate when a sintered compact plate constitutes a 
functional device, problems, such as a cross talk of a signal, are advantageously 
avoidable. 

[0076] Moreover, when it has the structure which carried out the laminating of 
two or more layers which a sintered compact plate becomes from a ceramic 
functional material in the condition of having made the inner conductor 
intervening, the engine performance of the functional device constituted with this 
sintered compact plate can be raised. 

[0077] moreover, wiring in the phase which produced the non-sintered compound 
layered product when thickness of a sintered compact plate was set to 100 
micrometers or less, or the phase which calcinated this -- deformation and an 
open circuit of a conductor can be prevented more certainly. [ **** / un-] 
[0078] Moreover, if a cavity is prepared in the specific thing of the Green layer for 
bases and a sintered compact plate is held in this cavity, to it, the effect of the 
thickness of the sintered compact plate in a non-sintered compound layered 
product can be reduced. 

[0079] moreover - if the temperature of 1000 degrees C or less is applied in the 
process which calcinates a non-sintered compound layered product ~ wiring - 
the width of face of selection of the electric conduction component used in a 
conductor can be expanded. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the multilayered ceramic substrate 1 
by 1 operation gestalt of this invention in illustration. 

[Drawing 2] It is drawing showing the equal circuit which the multilayered ceramic 
substrate 1 shown in drawing 1 gives. 

[Drawing 3] It is the sectional view showing in illustration the non-sintered 
compound layered product 20 produced in order to obtain the multilayered 
ceramic substrate 1 shown in drawing 1 . 

[Drawing 4] It is the sectional view expanding and showing the part by which the 
capacitor element 7 in the non-sintered compound layered product 20 shown in 
drawing 3 has been arranged. 

[Drawing 5] It is for explaining other operation gestalten of this invention, and is 

the sectional view showing a capacitor element 27 in illustration. 

[Drawing 6] It is for explaining the operation gestalt of further others of this 

invention, and is the sectional view expanding and showing a part of non-sintered 

compound layered product 35. 

[Description of Notations] 

1 Multilayered Ceramic Substrate 

2-5 Ceramic layer 

7 27 Capacitor element (sintered compact plate) 

8 Inductor Component (Sintered Compact Plate) 

9 Resistance Element (Sintered Compact Plate) 

10 12 Inner conductor film (wiring conductor) 
13-15 a beer hall - conductor (wiring conductor) 
16 17 Outer-conductor film (wiring conductor) 



18, 19, 31, 32 Terminal electrode 

20 35 Non-sintered compound layered product 

36 21-24, 37 Green layer for bases 

25 26 Restricted layer 

28 29 Internal electrode (inner conductor) 

30 Layer Which Consists of a Ceramic Functional Material 

38 Cavity 

39 Sintered Compact Plate 
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